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Mechanism and method for mounting and removing a toner cartridge of a development 



,\ mechanism for mounting and removing a toner 
jgs in a development device for use in an 
uihotographic recording apparatus, a photo- 
snd the like comprises a rotating member 
counting a cartridge (24) filled with toner for 
v -cnt. onto a main body (20) at a set posi- 

0; .pening an opening (11. 17a, 18a). A cross- 

10 ........ -a projection (23) on the main body and a 

tO cress-shaped groove (26) on the cartridge are pro- 
£2 vided for preventing lifting of the cartridge (24) when 
^ the rotating member (21) is rotated in one direction. 
© In the method of mounting and removal, the rotating 
n member (21) is rotated from the set position to the 
LU other direction, and is subsequently returned to the 
set position to have the projection (23) and the 
groove (26) engaged or disengaged. 
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MECHANISM AND METHOD FOR MOUNTING AND REMOVING A TONER CARTRIDGE OF A DEVELOP- 
MENT DEVICE 



FIELD OF THE INVENTION 

The present invention relates to a mechanism 
and a method for mounting a toner cartridge for 
toner replenishment on a development device main 
body in such a manner that it can be freely at- 
tached to and detached from the development de- 
vice main body for supplying toner to a photosen- 
sitive member of an electrophotographic recording 
apparatus, a copier and ths like. 

BACKGROUND OF THE INVENTION 

In electrophotographic recording apparatus, an 
electrostatic latent image formed on a surface of a 
photosensitive member by the electrophotography 
process Is developed by toner supplied from a 
development device, and is then transferred to a 
recording medium In the development device of 
the electrophotographic recording apparatus, a 
toner cartridge (hereinafter referred to as a car- 
tridge) is removably mounted to a development 
device main body, and toner is replenished by 
exchanging the cartridge 

Fig. 1 is a perspective view showing an exam- 
ple of the development device of the above de- 
scribed type in the related art. Fig. 2 is a sectional 
view along line 11-11 in Fig. 1. Fig. 3 is a perspective 
view of a main body. Fig. 4 is a perspective view of 
a cartridge. 

As shown in Fig. 1, the development device 1 
comprises a main body 2 and a cartridge 3. Ae 
shown in Fig. 3. the main body 2 comprises a 
cartridge mounting part (hereinafter referred to as 
mounting part) 4, a toner supply roller 5 and a 
housing 6. In the mounting part 4. rotating mem- 
bers 8 and 9 which rotate in directions indicated by 
arrows B-C are provided, having an axis 7 of rota- 
tion with respect to the housing 6 and facing each 
other. The rotating members 8 and 9 are provided 
with levers 8a and 9a and joint grooves 8b and 9b. 
respectively. A shutter member 10 formed of poly- 
ethylene film or the like is provided to span across 
the rotating members 8 and 9 and fixed to parts 
(positioned at the bottom in the state shown in Fig. 
1) of the circumferential edges of the members 8 
and 9. to block the opening 1 1 at the bottom of the 
mounting part 4. as shown in Fig. 2. As shown in 
Fig. 4, the cartridge 3 comprises a cylinder 12 and 
revolving members 13, 14 provided at the both end 
openings of the cylinder 12, a stopper 15 fixed to 
the center of the cylinder 12. and a toner 16 shown 
in Fig. 2. The cylinder 12 comprises an outer 
cyinder 17, and an inner cylinder 18 which is 



coaxial with the outer cylinder 17, has its outer 
surface slldably abutting against the inner surface 
of the outer cyPnder 17, and is therefore slldable 
against the outer cylinder 17. The outer and inner 

5 cylinders 17 and 18 are provided with openings 
17a and 18a along part only of their circumference. 
The revolving members 13 and 14 are fixed to 
close the both end openings of the Inner cylinder 
18. Provided integrally with the revolving rrjembers 

to 13 and 14 are linear joint projections 13a and 14a 
which engage with the joint grooves 8a and 9a on 
the rotating members 8 and 9. The stopper 15 
extending semicircularly along the outer side of the 
outer cylinder 17 Is fixed to the central part of the 

is outer cylinder, and its both ends 15a and 15b are 
in abutment with the edges 6a and 6b of the casing 
6 of the mounting part 4. 

Operation will now be described. First, as 
shown in Fig. 3, the levers of the rotating members 

30 8 and 9 are rotated in the direction of arrow C. The 
rotating members 8 and 9 stop when ttv?-- abut with 
stoppers, not shown. At this mom* . the "joint 
grooves 8b and 9b are vertical. The - :idge 3 is 
placed such that its axis is parallel - axis of 

as the mounting part 4. and is press? with the 
joint projections 13a and 14a being . ;aged with 
the Joint grooves 8b and 9b. The cart? ■;: :$e 3 is thus 
set In the main body 2. as shown :r ~ig. 1. The 
bottom part of the cartridge 3 is in ectnet with the? 

30 shutter member 10. as shown ir» Fig 2, and the 
ends 15a and 15b of the stopper 15 abut against 
the edges 8a and 6b of the casing 6. Then, with 
the outer cylinder 17 being pressed, the levers 8a: 
and 9a of the rotating members 8 and S are rotated' 

35 in the direction of arrow B shown in Fig. 3. Since 
the joint projections 13a and 14a of the cartridge 3 
are engaged with the joint grooves 8b and 9b of 
the rotating members 8 and 9, the revolving mem- 
bers 13 and 14 are rotated in the direction of arrow 

40 B. The inner cylinder 18 fixed to the revolvir . 
members 13 and 14 are therefore rotated In in- 
direction of arrow B. The shutter member 10 fixoo 
to the rotating members 8 and 9 are also rotated in 
the direction of arrow B. On the other hand, since 

45 the end 15a of the stopper 15 fixed to the outer 
cylinder 17 is in abutment with the edge 6a of the 
casing 6 as shown in Fig. 2, the outer cylinder 17 

When the opening 18a of the inner cylinder 18 
so comes to the position at which it overlap or aligns 
with the opening 17a of the outer cylinder 17. the 
levers 8a and 9a abut against the stoppers, not 
shown, and stop. The shutter member 10 also 
rotates, together with the rotating members 8 and 
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9. In the direction of arrow B and the opening 1 1 at 
the bottom of the mount part 4 is unblocked. The 
toner 16 that is contained In the Inner cylinder 18 
passes through the toner opening comprising the 
openings 18a, 17a and 11. and is supplied to the 
main body 2. 

For removing the cartridge 3 from the mount 
part 4. the levers 8a and 9a of the rotating mem- 
bers a and S are rotated in the direction of arrow C 
as shown in Fig. 3 until abutment with stoppers, not 
shown. The inner cylinder 18 rotates with the rotat- 
ing members B end 9 in the direction of arrow C. 
and the opening 18a of the Inner cylinder 18 com- 
pletely ceases to overlap the opening 17a of the 
outer cylinder 17. and the shutter member 10 
blocks the opening 11. and the toner opening is 
blocked. Then, the joint grooves 8b and 9b of the 
rotating members 8 and 9 are at vertical position, 
so the cartridge 3 can be removed from the mount 
part 4. 

In the cartridge mounting/removal mechanism 
in the related art development device, the inner 
cylinder 18 slides, being contact with the outer 
cylinder 17. so a frictional force is created in the 
direction of the tangent on the abutting circum- 
ferential surfaces. For instance, for supplying the 
toner in the cartridge to the main body, the inner 
cylinder 18 is made to slide, as shown in Fig. 5. in 
the direction of arrow B being in contact with the 
inner surface of the outer cylinder 17. At the points 
of slide D and E between the outer cylinder 17 and 
the inner cylinder 18. a frictional force F acts on 
the Inner cylinder 18 in the direction of the tangent 
as indicated by the arrow of solid line, whereas a 
reactive force P which is equal to but opposite to 
the frictional force F acts on the outer cylinder 17. 
as Indicated by broken line. As a result, a moment 
acts on the cartridge at the sliding points D and E, 
about the abutment point <3 between the end 15a 
of the stopper fixed to the outer cylinder 17 and 
the edge 6a of the casing 6. If the distances from 
the abutment point Q to the sliding points D and E 
are denoted by LI and L2. at the sliding points D 
and E, the outer cylinder 17 receives moments P x 
LI. and F x 12, respectively. The difference M In 
the moment 

M = FxL1-FxL2 

acts on the cartridge as a rotary moment, tending 
to rotate the cartridge in the direction of arrow H. 
Actually, the sum of all the rotary moments over 
tho entire sliding surfaces determines the net ef- 
fect. 

• When the cartridge 3 is removed from the 
mount part 4, the Inner cylinder 18 Is rotated in the 
direction of arrow C, so for the reason identical to 
that described above, a moment in the direction of 



arrow J acts on the cartridge about the abutment 
point I between the end 15b of the stopper 15 and 
the edge 6b of the casing 6. 

Since the rotating members 8 and 9 of the 

s main body 2 and the revolving members 13 and 14 
of the cartridge 3 are engaged by linear grooves 
and projections, when a rotary moment acts, the 
cartridge not only rotates in the direction of arrow 
H or the arrow J but also is lifted. When the 

10 cartridge 3 is lifted, toner is scattered, and the 
main body 2 Is soiled. In order to prevent the lifting 
of the cartridge 3. the operator must press the 
cartridge 3 when he rotates the lever of the main 
body. This Is achieved for instance by pressing the 

79 cylinder 12 with his thumb and simultaneously ro- 
tating the lever with his forefinger. If the cylinder of 
the cartridge 3 Is pressed with the thumb, since the 
cylinder Is thin. It is deformed, and the inner cyl- 
inder becomes difficult to rotate. 

20 

SUMMARY OF THE INVENTION 

An object of the present Invention is to provide 
a development device in which, even when the 

zs rotary moment acts on the cartridge about the 
abutment point G or I at the time of mounting and 
removal of the cartridge on and from the mount 
part, the cartridge is prevented from being lifted. 
To achieve the above objects, the joint means 

30 comprises a cross-shaped projection provided on 
the rotating member, and a cross-shaped groove 
provided on the revolving member. In the method 
for mounting and removing the toner cartridge, the 
projection and the groove are loosely engaged at a 

3S set potion, and the rotating member is rotated in 
one direction and is subsequently returned to the 
set position to have the projection and the groove 
engaged with each other, or disengaged from each 
other, for mounting and removal. At the time of 

«o setting the cartridge to a position for supplying 
toner to the main body, lifting of the cartridge is 
prevented even when a fitting force acts due to the 
rotary moment created when the rotating members 
are rotated. It is therefore not necessary to press 

45 the cylinder of the cartridge, and the inner cylinder 
can rotate smoothly against the outer cylinder. 
Moreover, as the lifting is prevented, the scattering 
of the toner Is prevented. 

For automatic engagement end disengagement 

so of the projection and the groove, there may further 
be provided a biasing member which, when the 
rotating member is rotated In one direction from 
the set position, applies a biasing force in the other 
direction, and a rotating means for rotating the 

55 rotating member in said one direction at the time of 
loosely engaging the projection with the groove, 
and stopping the rotating member at the set posi- 
tion. 
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With this arrangement, the engagement and 
disengagement between the cross-shaped groove 
on the revolving member and the cross-shaped 
projection on the rotating member can be automati- 
cally achieved and can be visually confirmed. The 
cartridge mounting/removing mechanism Is there- 
fore easy to manipulate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the related art 
example of a mechanism for mounting and remov- 
ing a cartridge. 

Fig. 2 is a sectional view along line IK— II In Fig. 

1. 

Fig. 3 is a perspective view of the main body. 
Fig. 4 is a perspective view of the cartridge. 
Fig. 5 is an explanatory diagram for explaining 
the lifting. 

Rg. 6 A and Fig. 6B are perspective views of 
the main part of the first embodiment, with Fig. 6A 
showing the main body, and Fig. 6B showing the 
cartridge. Rg. 7A to Rg. 7F are explanatory dia- 
grams showing the process for mounting and re- 
moving the cartridge according to a first embodi- 
ment of the invention. 

Rg. 8A and Fig. 8B are perspective views of 
the main part of the second embodiment, with Fig. 
8A showing the main body, and Rg. 88 showing 
the cartridge. 

Rg. 9A to Rg. 9F are explanatory diagrams for 
showing the process for mounting and removing 
the cartridge according to a second embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS . 

Embodiments of the invention will now be de- 
scribed with reference to the drawings. 

First Embodiment 

Rg. BA and Fig. 6B are perspective views of 
part of the first embodiment according to the inven- 
tion. Rg. 6A shows the characterizing part of the 
main body with the right half omitted, whereas Rg. 
6B shows the characterizing part of the cartridge 
with the right hall omitted. The remaining part of 
the mechanism is similar to that shown in and 
described with reference to Fig. 1 to Rg- 5. 

As In the case of the related art, provided on 
each of both ends of the mount part 4 of the main 
body 20 is a routing member 21 having a pivot 
axis between it and a casing 6. Provided integrally 
with the rotating member 21 Is a cross-shaped Joint 
projection 23 projecting toward the space in which 
the cartridge is to be positioned when mounted. 



The projection 23 comprises a longitudinal 
main projection 23a and a lateral auxiliary projec- 
tion 23b extending at right angles with the main 
projection 23a and intersecting the main projection 

s 23a at about the center of the main projection 23a. 

The main projection 23a is tapered toward both 
ends and has a maximum width Wmax at a posi- 
tion a little above the center in the longitudinal 
direction of the main projection 23a. The distance 

io Wcg between a first pair of side walls 23c and 23g 
which are parallel to each other, and the distance 
Wdh between a second pair of side walls 23d and 
23h which are parallel to each other are both equal 
to the maximum width Wmax of the main projec- 

75 tion 23a. 

The auxiliary projection 23b comprises a first 
auxiliary projection 23o and a second auxiliary pro- 
jection 23f on the respective sides of the main 
projection 23a. 

20 As in the case of the related art. the cylinder 

12 of the cartridge 24 comprises an outer cylinder 
17 and an inner cylinder 18. Rxed to each of both 
ends of the inner cylinder 18 is a revolving mem- 
ber 25. The revolving member 25 is provided with 

25 a cross-shaped groove 26 which engages, with a 
play, with the projection 23 on the rotating member 
21 on the mount part 4. The groove 26 comprises 
a main groove 26a having one end opened toward 
the lower end (where the opening 17a is provided), 

30 and an auxiliary groove 26b extending at right 
angles with the main groove 26a and intersecting 
the main groove 21 at about the center of the main 
groove 26a. The main groove 26a has side walls 
26c. 26d. 26g and 26h which are parallel with each 

35 other. The side walls 26c and 26g align with each 
other. The side walls 26d and 26h align with each 
other. The auxliary groove 26b has a first auxiliary 
groove 26e and a second auxiliary groove 261 
wider than the first auxiliary groove 26e. with its 

40 upper edge positioned above the upper edge of the 
first auxiliary groove 26e. 

The operation will now be described with refer- 
ence to Rg. 7A to Rg. 7F. Rg. 7A to Rg. 7F are 
diagrams showing the process for mounting and 

45 removing the cartridge according to the first em- 
bodiment The solid line illustrates the rotating 
member 21. while the chain line illustrates the 
revolving member 25. 

Rrst, the lever 22 of the rotating member 21 is 

so rotated in the direction of arrow C as shown in Rg. 
7A until ft abuts against a stopper, not shown, and 
subsequently is returned a little. The position of the 
rotating member 21 at this time is the cartridge set 
position. The cartridge 24 is inserted in the mount 

55 part 4, with the axis of the cartridge 24 being held 
parallel with the axis of the mount part 4. and at the 
same time the grooves 26 of the revolving mem- 
bers 25 on both ends are engaged, through their 
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lower openings, with the projections 23 on the 
rotating members 21. When the cartridge 24 is 
substantially completely mounted in the mount part 
4. the cartridge 24 is pressed in. while rotating the 
lever 22 of the rotating member 21 a WtJa relative 
to the revolving member 25 in the direction of 
arrow C. The lever 22 is returned a little in the 
direction of arrow B, and then the force for press- 
ing the cartridge 24 is removed. The projection 23 
on the rotating member 21 is inclined a little rela- 
tive to the revolving member 25, as shown in Fig. 
7C. and the first pair of the side walls 23c and 23g 
of the main projection 23a abut against the side 
walls 26g and 26d of the main groove 26a, and the 
first auxiliary projection 23e enters the first auxiliary 
groove 26e. Then, the bottom part of the outer 
cylinder 17 which is in contact with the shutter 
member 10 of the mount part 4 is receiving the 
upward force from the bottom part of the mount 
part 4. and the projection 23 and the groove 26 are 
therefore kept engaged (cartridge set). 

Further, the rotating member 21 Is rotated in 
the direction of arrow B as shown in Fig. 7D until it 
abuts against a stopper, not shown. The rotating 
force of the rotating member 21 causes the revolv- 
ing mBmber 25 to rotate in the direction of arrow B, 
via the projection 23 and the groove 26. The inner 
cylinder 1 8 which Is fixed to the revolving member 
25 slides being in contact with the inner surface of 
the outer cylinder 17. The cartridge 24 tends to be 
lifted from the mount part 4 by the rotary moment 
But as the first auxiliary projection 23e and the first 
auxiliary groove 26e are engaged, the cartridge 24 
is prevented from being lifted. 

The shutter member 10 fixed to the rotating 
member 21 shown in Fig. 6A and Fig. 6B. rotates 
together with the rotating member 21 in the direc- 
tion of arrow B, and the opening 1 1 provided in the 
bottom part of the mount part 4, the opening 1 7a of 
the outer cylinder 17, and the opening 16a of the 
inner cylinder 18 overlap each other so that a toner 
opening comprising the openings 11. 17a and 18a 
are opened, and the toner in the cartridge 24 is 
supplied to the main body 2 (cartridge open). . 

For removing the cartridge 24 from the mount 
part 4, the lever 22 of the rotating member 21 Is 
rotated in the direction of arrow C as shown In Rg. 
7E. First, the rotating member 21 rotates without 
being accompanied by the rotation of the revolving 
member 25. When the second pair of side surfaces 
23d and 23h of the main projection 23a abut 
against the side walls 26h and 26c of the main 
groove 26a, the second auxiliary projection 23f 
engages with the second auxiliary groove 26f. The 
rotating member 21 is further rotated in the direc- 
tion of arrow C, as shown in Rg. 7F, until it abuts 
against a stopper, not shown. The cartridge 24 
tends to be lifted from the mount part 4 because of 



the rotary moment. But as the second auxiliary 
projection 23f and the second auxiliary groove 26f 
are engaged, the cartridge 24 is prevented from 
being lifted. 

s The shutter member 10 shown in Fig. 6A 

rotates together with the rotating member 21 in the 
direction of arrow C. and closes the opening 11 
provided in the bottom part of the mount part 4. 
The inner cylinder 18 is rotated relative to the outer 

10 cylinder 17 in the direction of arrow C, and the 
openings 17a and 18a are shifted relative to each 
other, so that there will be no overlapping part, and 
the opening of the cartridge 24 is closed (cartridge 
close). 

»s Finally, the lever 22 of the rotating, member 21 
is rotated a little in the direction of arrow B while 
pressing the cartridge 24 to the mount part 4, to 
remove the force from the cartridge 24. The rotat- 
ing member 21 rotates in the direction of arrow B, 

zo without being accompanied by the rotation of the 
revolving member 25, and the second auxiliary 
projection 23f is disengaged from the second auxil- 
iary groove 26f, and the projection 23 becomes 
parallel with the groove 26, and the cartridge 24 is 

2S pushed up by the force pushing up from the bot- 
tom part of the mount part 4, as shown in Fig. 7A. 

As a result, the cross part of the projection 23 
and the cross part of the groove 26 are disen- 
gaged, and the cartridge 24 can be removed from 

30 the mount part 4. 

For removing the cartridge immediately after It 
is set (I.e.. without bringing the cartridge to the 
position where the toner is supplied to the main 
body), the lever 22 is rotated a little in the direction 

35 of arrow C from the state shown in Rg. 7C while 
pressing the cartridge 24. the state shown in Rg. 
7B is then achieved, and the cartridge 24 can be 
easily removed. 

40 Second Embodiment 



Rg. 8A and Rg. 8B are perspective views of 
the second embodiment according to the Invention. 
Rg. 8A shows the characterizing part of the main 

45 body with the right half omitted, and Rg. 8B shows 
the characterizing part ol the cartridge with thB 
right half omitted. 

The difference Irom the first embodiment Is the 
structure of the rotating member 31 provided in the 

so mount part 4 in the main body 30, and the revolv- 
ing member 37 provided on both ends of the 
cartridge 36. Specifically, the rotating member 31 
comprises a lever 32, a cross-shaped joint projec- 
tion 23 projecting toward the space where the 

ss cartridge 36 is positioned when mounted In the 
mount part 4. and a spring part 33 which are 
formed integrally with each other. The shape of the 
projection 23 Is identical to that of the first embodi- 
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merit The lever 32 has an inclined surface 32a, 
and a V-shaped recess 32b opened In the circum- 
ferential direction is provided on the inclined sur- 
face 32a. The spring part 33 comprises a longitudi- 
nal flexible part 33a. a lateral hook part 33b. The 
hook part 33b is In abutment with and sfidable 
along the upper edge of a rectangular hole 35a. A 
chamfered part 35a is provided on the lower edge 
of the rectangular hole 35. 

The revolving member 37 of the cartridge 36 
comprises a joint groove 26 engaging, with a play, 
with the projection 23 of the rotating member 31. a 
V-shaped protrusion 38 protruding from a longitudi- 
nal extension 37a extending from the outer circum- 
ference of the revolving member 37. The V-shaped 
protrusion 37 is extending and tapered in the cir- 
cumferential direction. The shape of the groove 26 
is Identical to that of the first embodiment 

The inclined surface 32a provided on the lever 
32 of the rotating member 31 abuts against the V- 
shaped protrusion 38 when the cartridge 36 Is 
mounted on the mount part 4. and the rotating 
member 31 Is rotated in the direction of arrow C. At 
this time, the spring part 33 is energized. 

The operation will now be described with refer- 
ence to Rg. 8A to Rg. 9F as well. Rg. 8A to Rg. 
9F are explanatory diagrams showing the process 
for mounting and removing the cartridge according 
to the second embodiment The solid line shows 
the rotating member 31. and the chain line shows 
the revolving member 37. As shown In Rg. 9A. the 
rotating member 31 is at a standstill at a position 
where the spring 33 is in abutment with the upper 
edge of the rectangular hole 35. This position is the 
waiting position of the cartridge 36. With the 
groove 26 of the revolving member 37 being en- 
gaged with the projection 23 of the rotating mem- 
ber 31. the cartridge is pressed into the mount part 
4. When the cartridge 36 approaches the bottom of 
the mount part 4. the V-shaped protrusion 38 of the 
revolving member 37 Is brought to abutment with 
the inclined surface 32a of the lever 32 of the 
rotating member 31. With the insertion of the car- 
tridge 36, the V-shaped protrusion 38 rotates the 
rotating member 31 in the direction of arrow C. 
With the hook part 33b sliding along the upper 
edge of the rectangular hole 35, and the flexible 
part 33a bending as illustrated in Rg. 9B, the 
spring 33 gives the rotating member 31 a restoring 
force causing tendency to rotate In the direction of 
arrow B. The V-shaped protrusion 38 of the rotating 
member 31 is brought to engagement with the V- 
s hoped recess 32b of the lever 32 as shown in Rg. 
8B. When the pressing force Is removed from the 
cartridge 36. the rotating member rotates in the 
direction of arrow B due to the restoring force of 
the spring 33. The bottom part of the outer cyBnder 
17 is In contact with the mount part 4, and receives 



an upward force from the bottom part of the mount 
part 4 thereby to be pushed up. During such a 
process, as described in connection with the first 
embodiment, and as shown in Rg. 9C. the first 

s auxiliary projection 23e of the projection 23 is en- 
gaged with the first side groove 26e, and the first 
pair of the side surfaces 23c and 23g of the main 
projection 23a abut against the first pair of the side 
walls 26g and 26d of the groove 26. Concurrently 

io therewith, the V-shaped recess 32b of the lever 32 
is engaged with the V-shaped protrusion 38 of the 
revolving member 37. so the operator can visually 
confirm the completion of the setting of the car- 
tridge 36. 

js Thus, by pressing the cartridge 36 into the 
mount part 4 as described above, the cartridge 36 
can be automatically set by the restoring force of 
the spring 33. 

Further, the rotating member 31 is rotated in 

20 the direction of arrow B as shown in Rg. 9D. The 
hook part 33b of the spring 33 is moved along the 
chamfered part 35a of the rectangular hole 35. and 
is separated from the rectangular hole 35, and 
rotates together with the rotating member 31 In the 

as direction of arrow B. Then, the cartridge 36 lend* 
to be pushed up (being lifted) from the mount part 
4 because of the rotary moment, but as the projec- 
tion 23 and the groove 26 are engaged with each 
other, the pushing-up of the cartridge 36 is pre- 

30 vented (cartridge open). The toner in the cartridge 
36 is supplied as in the first embodiment 

For removing the cartridge 36 from the mount 
part 4, the rotating member 31 is first rotated in the 
direction of arrow C as shown in Rg. 9E. First the 

as rotating member 31 is rotated in the direction of 
arrow C without being accompanied by the rotation 
of the revolving member 37, and the V-shaped 
recess 32b of the rotating member 31 is separated 
from the V-shaped protrusion 38 of the revolving 

40 member 37. The second pair of the side surfaces 
23d and 23h ol the main projection 23a and the 
second pair of the side walls 26h and 26c of the 
main groove 26a are in abutment with each other, 
and the second auxiliary projection 23f is engaged 

45 with the second auxiliary groove 28f. Further, as 
shown in Rg. 9F, the rotating member 31 is rotated 
until it abuts against a stopper, not shown 
(cartridge close). Then, the hook part 33b. of the 
spring 33 again abuts against the upper edge of 

so the rectangular hole 35, and the flexible part 33a 
bends, giving the rotating member 31 a restoring 
force causing tendency to rotate in the direction of 
arrow B. When the force on the lever 32 is re- 
moved, the rotating member 31 is rotated in the 

ss direction of arrow B. without being accompanied by 
the rotation of the revolving member 37, because 
of the restoring force of the spring 33. The revolv- 
ing member 37 Is pushed up by the upward force 
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from the mourn part 4. so the auxiliary projection 
23f of the projection 23 is separated from the 
auxiliary groove 26f of the groove 26. as shown in 
Fig. 9A. 

In addition, the cartridge 36 is automatically 
lifted and the operator can visually confirm that the 
cartridge setting is released, and removal of the 
cartridge 36 from the mount part 4 is facilitated. 

Moreover, when it is desired to remove the 
cartridge 36 immediately after the cartridge setting, 
the lever 32 is rotated in the direction of arrow C 
from the cartridge set state shown in Fig. 8C. and 
the lever 32 is released (from tm hand), then the 
operation is as shown in Fig. SC to Fig. 9B and to 
Fig. 9A, so the cartridge 36 is automatically lifted. 
Thus, the removal is facilitated. 

In this embodiment the spring and the revolv- 
ing member are integral. But, a coil spring, a 
torsion spring or any other spring mechanism may 
be separately provided. 

In the present embodiment, in regard to the 
engagement and disengagement at the cross- 
shaped parts of the projection and the groove, a 
spring Is provided. Accordingly, lor the cartridge 
setting, the cartridge is simply pressed in, and then 
the cartridge is automatically set. By the action of 
the combination of the inclined part and the V- 
shaped protrusion, and the confronting protrusion 
of the revolving member, the setting of the car- 
tridge is further facilitated, and the completion of 
the setting can be visually confirmed by the oper- 
ator. Furthermore, during removal of the cartridge, 
because of the restoring force of the spring, the 
cartridge is lifted, so the release of the setting can 
be visually confirmed by the operator, and the 
removal is facilitated. Compared with the first em- 
bodiment, second embodiment is easier to operate. 

As has been described, the mechanism and 
method for mounting and removing the toner car- 
tridge according to the invention are suitable few- 
use with a development device supplying toner to a 
photosensitive member in an electrophotographic 
recording apparatus, photocopiers and the like. 

Claims 

1. A toner development device comprising 

(a) a generally cylindrical toner cartridge (3) 

(b) a body (2) Including a generally cylin- 
drical recess (4) to receive the toner car- 
tridge (3). and 

(c) releasable rotary means (13a, 14a. 8a, 
8b) at opposite ends of the toner cartridge 
(3) and the body (2) releasably to receive 
the toner cartridge in the body for axial 
rotation such as to open the cartridge to 
release toner therefrom, 
characterised In that said releasable ro- 



tary means Includes means (23. 26) at op- 
posite ends of the cartridge and the body 
for positively releasably holding said car- 
tridge (3) in axial alignment with the cylin- 
s drieal recess (4) upon axial rotation of the 

cartridge whereby to inhibit the cartridge for 
Irtung out of the recess upon said rotation. 

2, A device according to claim 1 wherein said 
to releasable rotary means includes cooperating 

cross-shaped slots and grooves (23. 26) at 
opposite ends of the cartridge (3) and recess 
(4). 

is 3. A method for mounting and removing a toner 
cartridge of a development device in which 
cross-shaped grooves on revolving members 
provided on both ends of a toner cartridge and 
cross-shaped projections on rotating members 

20 provided in opposition to each other in a toner 

cartridge mounting part of a main body are 
loosely engaged at a set position of the toner 
cartridge, and when the rotating members are 
rotated in one direction after cross-portions of 

26 the grooves and cross-portions of the projec- 
tions are engaged with each other, a toner 
opening is opened to supply toner to the main 
body, wherein 

after said rotating members are rotated in the 
so other direction from said set position, said ro- 

tating members are returned to said set posi- 
tion and the cross portions of said projections 
and the cross portions of said groove are en- 
gaged with each other or disengaged from 
35 each other. 

4. A mechanism for mounting and removing a 
toner cartridge of a development device in 
which joint means of revolving members pro- 

40 vided on both ends of a toner cartridge and 
rotating members provided in opposition to 
each other In a toner cartridge mounting part 
of a main body are engaged, and the rotating 
members are rotated in one direction to open 

45 an opening for supplying toner to the main 

body: wherein 
said joint means comprises: 
a cross-shaped projection provided on the ro- 
tating member; and 

so a cross-shaped groove provided on the revolv- 

ing member and is engageable with said 
cross-shaped projection. 

6. A mechanism for mounting and removing a 
55 toner cartridge of a development device in 

which cross-shaped grooves on revolving 
members provided on both ends ol a toner 
cartridge and cross-shaped projections on ro- 



7 



13 



EP O 435 596 A2 



taring members provided in opposition to each 
other In a toner cartridge mounting part of a 
main body are loosely engaged at a set posi- 
tion of the toner cartridge, and when the rotat- 
ing members are rotated in one direction after s 
cross-portions of the grooves and the cross 
portions of the projections are engaged with 
each other, a toner opening is opened to sup- 
ply toner to the main body, wherein 
there Is provided a biasing means which gert- to 
orates a biasing force to rotate said rotating 
members In said one direction when said rotat- 
ing members are rotated in said other direction 
from said set position. 

TS 

6. A mechanism for mounting and removing a 
toner cartridge of a development device as set 
forth in claim 3. wherein there is provided a 
rotating means for stopping said rotating mem- 
bers at said set position after rotating said ao 
rotating member in said other direction. 
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0 A mechanism for mounting and removing a toner 
cartridge In a development device for use In an 
electrophotographic recording apparatus, a photo- 
copier, and the like comprises a rotating member 
<2t) lor mounting a cartridge (24) filled with toner for 
replenishment, onto a main body (20) at a set posi- 
tion and opening an opening (11. 17a. 18a). A cross- 
shaped projection (23) on the main body and a 




cross-shaped groove (26) on the cartridge are pro- 
vided for preventing lifting of the cartridge (24) when 
the rotating member (21) is rotated in one direction. 
In the method of mounting and removal, the rotating 
member (21) is rotated from the set position to the 
other direction, and is subsequently returned to the 
set position to have the projection (23) and the 
groove (26) engaged or disengaged. 
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